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The front cover of Eduardo Sontag’s new book describes accurately its 
goals, philosophy, scope, and limitations. There we read, in typical Springer 
black-and-yellow, “Texts in Applied Mathematics: Mathematical Control 
Theory: Deterministic Finite Dimensional Systems.” Believe this cover! 
Sontag has written an excellent text, but not a reference book (although it 
may be a useful source for details of some proofs, and it has a superb 
bibliography) or an easily skimmed essay. He emphasizes the mathematical 
foundations of control theory over applications and engineering viewpoints. 
His modestly sized and priced volume avoids attempts at encyclopedic or 
overspecialized coverage. The book contains no probability or PDEs, scarcely 
any Lie methods, no advanced algebraic methods to speak of. On the other 
hand, it treats with appropriate levels of detail linear and nonlinear systems, 
discrete and continuous systems, and time-varying and stationary systems. A 
well-prepared student who works through this book will be ready to study 
advanced theoretical topics in mathematical control theory as well as con- 
crete or application-oriented courses. 
I am writing this review without the benefit of classroom experience, but 
the preface seems to describe the prerequisites expected rather fairly. 
Primarily, students studying this book should have a good general back- 
ground in mathematics and a tolerance for abstract definitions and axiomatic 
thought. Technical prerequisites include a solid knowledge of linear algebra 
(more than undergraduates seem to get the first time through), a good 
command of the typical junior/senior advanced calculus course, and expo- 
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sure to an ODE course with proofs. Lebesgue measure occurs occasionally 
but can be worked around. Depending on student background, an instructor 
may wish to cover topics from the appendices on linear algebra, differentials 
(for linearization arguments), and ODES. There is a lot of material in this 
text, probably enough for the maximal three-semester course mentioned in 
the preface. On the other hand, many instructors will want to specialize after 
one semester, so the most important prerequisite is that the students be able 
to read and appreciate mathematics on their own. In my experience, this is a 
lot to ask. 
A quick survey of the contents may be helpful. The first chapter is an 
excellent informal introduction to the problems and philosophies of control 
theory. This part is required reading for instructors and students with no 
experience in the applications. Chapter 2 (“Systems”) jumps abruptly into 
formalities, establishing ideas and notation which are used throughout the 
book. This part uses ODE theory and linearization rather heavily. Chapters 
3-6 form the core of the book, covering controllability, feedback, outputs, 
and observers in Kalman’s state-space tradition. Classical frequency-domain 
ideas are almost completely absent. Chapter 7 is a brief introduction to 
deterministic optimal control, including deterministic Kalman filtering. 
The most significant contribution of this text is the inclusion of precisely 
stated definitions and theorems and complete proofs, only rarely found in a 
text of this breadth and level. The proofs can be difficult because they are 
tightly argued, and because the subject itself is not easy. However, the 
general prerequisite level is reasonable, requiring analysis and linear algebra 
but no previous exposure to control engineering. 
This text is aimed at, and well suited for, instructors who want to teach a 
broad, rigorous course in the mathematics of control to well-prepared stu- 
dents. I suspect that few teachers will really want to use it for more than one 
semester or two quarters, since this text (like all texts) skimps on everybody’s 
favorite topic. From my own point of view, for example, there is not nearly 
enough algebra, and I would follow a course from Sontag’s text with a 
frequency-domain course full of polynomials and rational functions. Other 
teachers might choose differential-geometric methods, flexible systems, or 
controller design as followup courses. In any case, Sontag’s text would serve 
well as a beginning for these and many other course sequences. 
I’11 conclude with a pair of requests. The first is not so controversial: this 
book needs an elaborate symbol index (to help me skim). The second may 
evoke some discussion. The text is full of attractive and important exercises, 
and a complete solutions manual would help instructors, especially those new 
to control theory, and students primarily interested in self-study. (Since there 
is so much material in the text, probably all students will do a lot of 
self-study.) There are some disadvantages of a solutions manual: somebody 
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has to write it, instructors have to worry more about creating homework 
assignments, and students might immediately jump to the solution without 
trying the problem first. On the other hand, the older I get the less patient I 
am with doing exercises to improve my character. I surround myself with al 
sorts of books and notes, hoping to learn quickly how to solve other people’s 
problems and invent my own. Would it be bad for the younger readers of 
Mathematical Control Theory to work the same way? 
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